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METHOD FOR PROCESSING SUBSCRIBER 
PACKET USING SUBSCRIBER IDENTIFICATION 

TAG 

RELATED APPLICATION 

[0001] The present application is based on, and claims 
priority from, Korean Application Number 2005-0083120, 
?led Sep. 7, 2005, the disclosure of which is hereby incor 
porated by reference herein in its entirety. 

BACKGROUND OF THE INVENTION 

[0002] 
[0003] The present invention relates to a method for 
identifying a subscriber using a subscriber identi?cation tag, 
and more particularly, to a method for identifying a sub 
scriber by inserting a subscriber identi?cation tag in an 
Ethernet frame header so that an intermediate node classi?es 
Ethernet frames by a subscriber in an Ethernet based sub 
scriber network although the intermediate node is not 
directly connected to the subscriber and the subscriber 
network of typical topology includes a plurality of switching 
devices. 

[0004] 2. Description of the Related Art 

1. Field of the Invention 

[0005] One of major objects of a subscriber network is fair 
concentration of lines from a plurality of subscribers to one 
or a plurality of uplinks. In order to achieve such an object, 
it is ideal to use a single subscriber device 100 for concen 
trating subscriber lines in the subscriber network as shown 
in FIG. 1. The use of the single subscriber device 100 allows 
simple management of all subscriber ports under same 
conditions and effective control of subscriber lines re?ecting 
real-time traf?c variation in the subscriber network. How 
ever, to build the subscriber network with a single line 
concentrator requires a high capacity line concentrator and 
is not affordable in aspects of cost and scalability. 

[0006] As shown in FIG. 2, subscriber networks generally 
have a tree structure con?gured of a plurality of connected 
Ethernet switches having 8 to 24 ports. In such a structure, 
intermediate nodes, which are not directly connected to a 
subscriber port, cannot classify received packets by a sub 
scriber. As one of methods used in a conventional Ethernet 
switch, the received packets are classi?ed by a MAC/IP 
address. It is not equivalent to the classifying of packets by 
a subscriber. It is because a subscriber is allowed to have 
several MAC or IP addresses in the Ethernet based sub 
scriber network. After introducing Internet protocol version 
6 (IPv6) into the Ethernet based subscriber network, digital 
appliances in home are allowed to have own IP addresses 
and a subscriber is also allowed to access the network 
through the several IP addresses of the digital appliance. 
Under such a network environment, the subscriber cannot be 
classi?ed by the MAC or IP address. In case of providing 
services in a unit of IP or MAC address after classifying the 
subscribers by the IP or MAC addresses, a subscriber may 
use several IP/MAC addresses to virtually expand a his 
subscribing band. It is not easy to prevent the use of several 
IP/MAC addresses as a means of expanding the subscribing 
band. 

[0007] To classify packets by a subscriber are very impor 
tant in a subscriber network for guaranteeing the QoS. It is 
because: 1) a corresponding QoS must be guaranteed to a 

Mar. 8, 2007 

subscriber since a cost of service is charged by a subscriber; 
2) it requires a high cost to adapt a method of classifying 
packets by a ?ow into the subscriber network, where the 
method is recently employed in a core network; and 3) it is 
required to solve a cousin fairness problem caused by unfair 
allocation of bandwidth to a subscriber. The cousin fairness 
problem is arisen because the allocated bandwidth is varied 
according to a location of a subscriber port accessing the 
uplink in an expanded subscriber network having a typical 
topology. 

[0008] As described above, the core network recently 
adapts the method of classifying packets by a ?ow for 
guaranteeing the QoS. Such a conventional classi?cation 
method classi?es received packets in a session unit by ?ve 
classi?cation standards that are an IP origin address, an IP 
destination address, a TCP/U DP protocol a TCP/UDP origin 
port and a TCP/UDP destination protocol. Herein, the ses 
sion unit is a basic unit of Internet communication. Then, the 
received packets are processed in the session unit based on 
the ?ve classi?cations. The conventional classi?cation 
method guarantees the QOS of packet communication 
according to characteristics of each communication session. 
For example, the VoIP session is very sensitive to delay. 
However, numerous sessions must be managed and the 
received packets must be classi?ed in real time according to 
the conventional classi?cation method. Accordingly, it 
requires mass storage and high processing power. Also, it is 
very dif?cult to implement. Due to such drawbacks, adap 
tation of the conventional classi?cation method is hesitated 
even for the core network. Also, it is not suitable to employ 
the conventional classi?cation method in the subscriber 
network in aspects of cost and implementation di?iculties. 

[0009] Because the Internet service cost is charged in a 
unit of a subscriber, fair QoS must be provided to each 
subscriber. 

[0010] It is very important to provide fair QoS to each of 
subscribers because the cost of using the Internet service is 
charged in a unit of the subscriber. Although the received 
packets are classi?ed by the ?ow to guarantee the QoS, it is 
impossible to identify a subscriber of the ?ow. Therefore, the 
conventional classi?cation method may fairly provide the 
QoS according to the traf?c ?ow but the fair QoS cannot be 
provided according to a subscriber. For example, if a sub 
scriber occupies a plurality of traf?c ?ows while the QoS is 
guaranteed according to the traf?c ?ow, the subscriber 
having more traf?c ?ows will have more services than other 
subscriber having less traf?c ?ows. 

[0011] In the general subscriber network having a typical 
topology as shown in FIG. 2, the cousin fairness problem is 
arisen among subscribers according to an accessing location 
of a subscriber. As shown in FIG. 2, a subscriber 1 accesses 
the uplink through less subscriber devices than a subscriber 
8. That is, the subscriber 1 may accesses the uplink with less 
tra?ic collisions. It is equivalent that the subscriber 1 occu 
pies comparative wider bandwidth that the subscriber 8 and 
the subscriber 1, therefore, may have better QoS than the 
subscriber 8. As describer above, fairness between subscrib 
ers is not provided in the general subscriber network shown 
in FIG. 2. Such an unfairness problem is generally called the 
cousin fairness problem. The cousin fairness problem is not 
solved through classifying the packets either by the MAC/IP 
address or by the ?ow. The packets must be classi?ed by a 
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subscriber to solve the cousin fairness problem. That is, it is 
impossible to provide a fair line concentration in the 
expanded subscriber netWork having a typical topology 
because conventional subscriber netWork devices do not 
classify or process the packets by a subscriber. 

[0012] A conventional method of guaranteeing the QoS of 
each connection in a data communication netWork is intro 
duced in Us. Pat. No. 6,449,650 B1, entitled “Method and 
apparatus for deploying quality of service policies on a data 
communication network”, issued at Sep. 10, 2002. HoWever, 
the conventional method requires that a netWork policy 
management system (NPMS) must de?ne types of services 
and a subscriber must input a type of a target service into a 
subscriber device. 

[0013] Also, another conventional classi?cation method is 
disclosed in Us. Pat. No. 6,795,441 B1, entitled “Hierarchy 
tree-based quality of service classi?cation for packet pro 
cessing” issued at Sep. 21, 2004. In another conventional 
method, a hierarchy tree based packet classi?cation method 
is used to process packets arrived at a netWork device 
according to QoS of each packet. HoWever, the hierarchy 
tree based packet classi?cation method classi?es packets by 
only subscribers directly connected to a netWork device. 

[0014] Therefore, there is great demand for an effective 
packet processing method that classi?es and processes pack 
ets by a subscriber in an intermediate node Which is not 
directly connected to a subscriber in order to guarantee 
fairness to subscribers in an expanded subscriber network 
having a typical topology. 

SUMMARY OF THE INVENTION 

[0015] Accordingly, the present invention is directed to a 
method of processing subscriber packets using subscriber 
identi?cation tag that substantially obviates one or more 
problems due to limitations and disadvantages of the related 
art. 

[0016] An object of the present invention is to provide a 
method of identifying a subscriber using a subscriber iden 
ti?cation tag for fairly distributing bandWidth to subscribers 
Without regard to a location of a port connected to a 
subscriber in an extended subscriber netWork having a 
typical topology by inserting a subscriber identi?cation tag 
in a header of an Ethernet frame at each of sWitches in the 
subscriber netWork, classifying the packets by a subscriber 
based on the identi?cation tag and processing the packets 
according to the classifying result. 

[0017] Additional advantages, objects, and features of the 
invention Will be set forth in part in the description Which 
folloWs and in part Will become apparent to those having 
ordinary skill in the art upon examination of the folloWing 
or may be learned from practice of the invention. The 
objectives and other advantages of the invention may be 
realiZed and attained by the structure particularly pointed out 
in the Written description and claims hereof as Well as the 
appended draWings. 
[0018] To achieve these objects and other advantages and 
in accordance With the purpose of the invention, as embod 
ied and broadly described herein, a method of processing a 
packet using a subscriber identi?cation tag in an Ethernet 
netWork includes the steps of: receiving an Ethernet frame 
from a subscriber at an edge node directly connected to the 
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subscriber in the Ethernet netWork and forming a subscriber 
identi?cation tag by inserting a subscriber ID (identi?cation) 
for identifying the subscriber in a predetermined portion of 
an Ethernet frame header in the received Ethernet frame; 
classifying a Ethernet frame according to its subscriber by 
reading a subscriber identi?cation tag included in an Ether 
net frame header in the Ethernet frame at an intermediate 
node in the Ethernet netWork; and processing the classi?ed 
Ethernet frame according to each of subscribers. 

[0019] In the step of forming the subscriber identi?cation 
tag, the subscriber ID may be recorded in a ?eld for 
recording VLAN (virtual local area netWork) ID in a VLAN 
tag of an Ethernet frame de?ned in IEEE 802.1Q and the 
VLAN tag may be used as the subscriber identi?cation tag. 

[0020] In the step of forming the subscriber identi?cation 
tag, the subscriber ID may be recorded in a ?eld for 
recording a VLAN tag in an Ethernet frame de?ned in IEEE 
802.1Q and the VLAN tag may be used as the subscriber 
identi?cation tag. 

[0021] In the step of forming the subscriber identi?cation 
tag, the subscriber ID is recorded in a ?eld for recording an 
S-VLAN ID in an S-VLAN tag of an Ethernet frame de?ned 
in a Q-in-Q scheme and the S-VLAN tag may be used as the 
subscriber identi?cation tag. 

[0022] In the step of forming the subscriber identi?cation 
tag, the subscriber ID may be recorded in a ?eld for 
recording an S-VLAN tag in an Ethernet frame de?ned in a 
Q-in-Q scheme and the S-VLAN tag may be used as the 
subscriber identi?cation tag. 

[0023] In the step of forming the subscriber identi?cation 
tag, the subscriber ID may be recorded in a ?eld for 
recording a C-VLAN (conventional-VLAN) ID in a 
C-VLAN tag of an Ethernet frame de?ned in a Q-in-Q 
scheme and the C-VLAN tag may be used as the subscriber 
identi?cation tag. 

[0024] In the step of forming the subscriber identi?cation 
tag, the subscriber ID may be recorded in a ?eld for 
recording a C-VLAN tag in an Ethernet frame de?ned in a 
Q-in-Q scheme and the C-VLAN tag may be used as the 
subscriber identi?cation tag. 

[0025] In the step of forming the subscriber identi?cation 
tag, a neW Ethernet type value may be inserted in a prede 
termined portion of the received Ethernet frame and the 
subscriber identi?cation tag having the subscriber ID may be 
formed at the next of the predetermined portion for the neW 
Ethernet type value. 

[0026] The subscriber identi?cation tag may include a 
?eld representing a priority of a packet to be processed. 

[0027] In the step of forming the subscriber identi?cation 
tag, a MPLS (multi-protocol label sWitching) header may be 
inserted into the received Ethernet frame, the subscriber ID 
may be recorded in a ?eld of recording a MPLS label in the 
MPLS header and the MPLS header is used as the subscriber 
identi?cation tag. 

[0028] In the step of classifying, the Ethernet frames may 
be classi?ed according to the subscriber ID in the subscriber 
identi?cation tag and a priority. 

[0029] In the step of classifying, the priority may be 
recorded in the subscriber identi?cation tag. 
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[0030] In the step of classifying, the Ethernet frames may 
be classi?ed by the subscriber ID of the subscriber identi 
?cation tag and a How. 

[0031] In the step of processing, the classi?ed Ethernet 
frames may be processed to guarantee fairness to the sub 
scriber. 

[0032] The step of processing may include the steps of: 
determining Whether a destination of the Ethernet frame is a 
different Ethernet device or subscriber device Which is 
directly connected from the edge node; and removing the 
subscriber identi?cation tag from the Ethernet frame if the 
destination of the Ethernet frame is the different Ethernet 
device or subscriber device Which is directly connected from 
the edge node. 

[0033] The step of processing may include the step of 
limiting a bandWidth of each subscriber based on the clas 
si?ed Ethernet frames according to the subscriber. 

[0034] The step of processing may include the step of 
storing the classi?ed Ethernet frames according to an order 
of classifying. 

[0035] The step of processing may include the step of 
deciding an order for outputting the classi?ed Ethernet 
frame as an order of classifying. 

[0036] It is to be understood that both the foregoing 
general description and the folloWing detailed description of 
the present invention are exemplary and explanatory and are 
intended to provide further explanation of the invention as 
claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0037] The accompanying draWings, Which are included 
to provide a further understanding of the invention and are 
incorporated in and constitute a part of this application, 
illustrate embodiment(s) of the invention and together With 
the description serve to explain the principle of the inven 
tion. In the draWings: 

[0038] FIG. 1 is a diagram of an ideal structure of a 
subscriber netWork expended as a typical topology accord 
ing to the related art; 

[0039] FIG. 2 is a diagram of a subscriber netWork 
expended as a typical topology according to the related art; 

[0040] FIG. 3 is a diagram of an Ethernet frame de?ned in 
IEEE 802.1Q for illustrating a method of using a virtual 
LAN (VLAN) tag in the Ethernet frame de?ned in IEEE 
802.1Q as a subscriber identi?cation tag according to a ?rst 
embodiment of the present invention; 

[0041] FIG. 4 is a diagram of an Ethernet frame de?ned in 
a Q-in-Q scheme for illustrating a method of using an 
S-VAN tag ?eld as a subscriber identi?cation tag ?eld 
according to a second embodiment of the present invention; 

[0042] FIG. 5 is a diagram of a neW Ethernet frame for 
illustrating a method of inserting a subscriber ID tag ?eld at 
the front of a neW Ethernet type ?eld of the neW Ethernet 
frame according to a third embodiment of the present 
invention; 

[0043] FIG. 6 is a diagram of a MPLS header for illus 
trating a method of using a MPLQ label ?eld of the MPLS 

Mar. 8, 2007 

header as a subscriber identi?cation tag according to a fourth 
embodiment of the present invention; and 

[0044] FIG. 7 is a ?owchart of a method of processing a 
packet to provide fairness betWeen subscribers according to 
an embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0045] Reference Will noW be made in detail to the pre 
ferred embodiments of the present invention, examples of 
Which are illustrated in the accompanying draWings. 

[0046] According to the present invention, a subscriber 
netWork device directly connected to a subscriber, i.e., an 
edge node, inserts a subscriber identifying tag denoting the 
subscriber in a predetermined portion of a packet header 
When transmitting a packet. The method of inserting the 
subscriber identi?cation tag may classi?ed into four 
schemes according to a portion of an Ethernet frame header 
used as a subscriber identi?cation tag. The four schemes are: 
l) a method of using a VLAN ?eld in an Ethernet frame 
de?ned in IEEE 802.1Q, 2) a method of using a S-VAN ?eld 
of an Ethernet frame de?ned in Q-in-Q Which is in progress 
of standardization as IEEE 802. lad, 3) a method of de?ning 
a neW Ethernet frame type value and inserting a subscriber 
identi?cation tag at the next thereof, and 4) a method of 
inserting a MPLS label ?eld denoting a subscriber in an 
Ethernet frame. Hereinafter, the four methods of inserting 
the subscriber identi?cation tag according to the present 
invention Will be described With reference to FIGS. 3 to 6. 

[0047] FIG. 3 is a diagram of an Ethernet frame de?ned in 
IEEE 802.1Q for illustrating a method of using a virtual 
LAN (VLAN) tag in the Ethernet frame de?ned in IEEE 
802.1Q as a subscriber identi?cation tag according to a ?rst 
embodiment of the present invention. 

[0048] As shoWn FIG. 3, the Ethernet frame de?ned in 
IEEE 802.1Q includes an IEEE 802.1Q Ethertype ?eld 330 
for de?ning a type of Ethernet and a VLAN tag ?eld 340 for 
a VLAN tag With typical ?elds of a conventional Ethernet 
frame. The Ethernet frame of IEEE 802.1Q is used for a 
virtual local area netWork (V LAN) betWeen a plurality of 
end users. That is, it is used for transmitting/receiving 
Ethernet frames betWeen dedicated users having same 
VLAN IDs 343. Such a con?guration of the Ethernet frame 
of IEEE 802.1Q alloWs the dedicated users to share particu 
lar information. That is, the Ethernet frame of IEEE 802.1Q 
is de?ned to prevent broadcasting information to be trans 
ferred to unauthorized persons for solving security prob 
lems. In the ?rst embodiment of the present invention, the 
VLAN tag ?eld 340 of the Ethernet frame of IEEE 802.1Q 
is used for other purpose. That is, the VLAN tag ?eld 340 
is used as a ?eld to identify a subscriber by inserting a 
subscriber identi?cation tag into the VLAN tag ?eld 340. 

[0049] The VLAN tag ?eld 340 includes a VLAN ID ?eld 
343 of 12 bit recording a VLAN ID as shoWn in FIG. 3. 
According to the ?rst embodiment, the subscriber identi? 
cation (ID) is recorded at the VLAN ID ?eld 343 and the 
VLAN tag is used as a subscriber ID tag. The subscriber ID 
is a unique sequence of bits assigned to each of subscribers. 
Such unique subscriber IDs are previously allocated to all of 
subscriber ports, or a neW subscriber ID is allocated to a 
subscriber device through an authentication process When 
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the service is provided. As another embodiment of the 
method of inserting the subscriber ID tag according to the 
?rst embodiment, the subscriber ID is recorded in the entire 
VLAN tag ?eld 340 of 16 bit and the VLAN tag is used as 
the subscriber identi?cation tag. Furthermore, the VLAN tag 
?eld 340 includes a priority ?eld 341 of 3 bit. A priority of 
packet may be recorded in the priority ?eld 341 after 
analyzing previously transmitted packets. Since the analysis 
of priority is performed only in a ?rst node, processing load 
of packet may be reduced. 

[0050] However, the VLAN tag ?eld 340 cannot be used 
as an original purpose of the VLAN after inserting the 
subscriber ID tag according to the ?rst embodiment of the 
present invention. That is, it is impossible to provide a 
virtual private network to subscribers if the VLAN tag ?eld 
340 is used according to the ?rst embodiment. Accordingly, 
the VLAN tag ?eld 340 may be unrecognized and a sub 
scriber network device may malfunction when the sub 
scriber network is con?gured of different types of networks. 
For example, if the Ethernet frame having the subscriber ID 
tag instead of the VLAN tag 340 is transmitted to a device 
of the VLAN, the device of the VLAN may wrongly analyze 
the subscriber ID tag. If the Ethernet frame having the 
VLAN tag 340 is transmitted to a subscriber device of the 
present invention, it causes malfunctioning of the subscriber 
device. Therefore, it may use a method of de?ning a new 
Ethernet type value to distinguish the subscriber ID from the 
VLAN tag when the subscriber network includes different 
type of sub-networks. 

[0051] FIG. 4 is a diagram of an Ethernet frame de?ned in 
a Q-in-Q scheme for illustrating a method of using an 
S-VAN tag ?eld as a subscriber identi?cation tag ?eld 
according to a second embodiment of the present invention. 

[0052] As shown in FIG. 4, the Ethernet frame includes a 
supplementary VLAN tag ?eld 420, called as S-VLAN tag 
?eld, at the front of a conventional VLAN tag ?eld of the 
Ethernet frame of IEEE 802.1Q, called as a C-VLAN tag 
?eld with other conventional ?elds of the Ethernet frame of 
IEEE 802.1Q. The conventional VLAN tag ?eld was not 
enough to expresses a new type of Ethernet when the 
conventional Ethernet expands to a metro Ethernet. The 
S-VAN tag ?eld 420 is added in the conventional Ethernet 
frame of IEEE 802.1Q to de?ne a new Ethernet type and 
supplement VLAN portion. Such a technology is known as 
the Q-in-Q and is in progress for standardizing as IEEE 
802. lad. In the second embodiment of the present invention, 
the S-VLAN tag ?eld 420 is used to identify a subscriber in 
a subscriber network as shown in FIG. 4. 

[0053] An Ethernet frame transmitted from a subscriber 
device does not include the S-VLAN tag ?eld because it is 
used for a metro Ethernet region. Therefore, a subscriber 
network device directly connected to a subscriber inserts an 
S-VLAN ?eld 400 having a new Ethernet type value ?eld 
410 and an S-VLAN tag ?eld 420 into the Ethernet frame. 
The inserted S-VLAN tag ?eld of the S-VLAN ?eld 400 
includes a VLAN ID ?eld 423 for recording a VLAN ID of 
12 bit. In the second embodiment of the present invention, 
a subscriber ID is recorded in the VLAN ID ?eld 423 to 
identify a subscriber and the VLAN tag is used as the 
subscriber ID tag. The subscriber ID is a prede?ned bit 
sequence, and it is assigned through 1) previously allocating 
the subscriber IDs to all of subscriber ports and 2) allocating 
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a new subscriber ID to each of subscriber devices in an 
authentication process when the service is providing. As 
another embodiment of the method of inserting the sub 
scriber ID tag according to the second embodiment, the 
subscriber ID may be recorded in the entire S-VLAN tag 
?eld 420 of 16 bit and the S-VLAN tag is used as the 
subscriber ID ?eld. In more speci?c, if 12 bits of the 
S-VLAN tag ?eld 420 is used as the subscriber ID ?eld 423, 
it allows about 4096 subscribers to receive the subscriber ID. 
If it is expected that more subscribers than 4096 participat 
ing in the subscriber network, the subscriber ID ?eld 423 
must be expanded. In this case, the entire S-VLAN ?eld of 
16 bit including a priority ?eld 412, a DE ?eld 422 and the 
VLAN ID ?eld 423 may be used as the subscriber ID ?eld. 
If the entire S-VLAN tag ?eld is used as the subscriber ID 
?eld, the priority ?eld 423 cannot be used as its own 
purpose. In this case, a priority ?eld 441 for a conventional 
VLAN can be used as the priority ?eld 421 for the S-VLAN 
without any trouble because the priority ?eld 441 contains 
overlapped information de?ned in the S-VLAN and the 
C-VLAN. Therefore, the subscriber IDs can be assigned to 
about 65,536 subscribers if the entire S-VLAN ?eld is used 
as the subscriber ID ?eld. 

[0054] Furthermore, as still another embodiment of the 
method of inserting the subscriber ID tag according to the 
second embodiment, the subscriber ID is recorded in the 
VLAN ID ?eld 443 in the C-VLAN tag 440 and the 
C-VLAN tag 440 is used as the subscriber ID tag. Moreover, 
the subscriber Id is recorded in the entire C-VLAN tag ?eld 
440 and the entire C-VLAN tag ?eld 440 is used as the 
subscriber ID tag ?eld as a further still another embodiment 
of the method of inserting the subscriber ID tag according to 
the second embodiment. The use of the C-VLAN tag ?eld 
440 as the subscriber ID ?eld may be achieved by same 
method of using the S-VLAN tag ?eld 420 as the subscriber 
ID ?eld. 

[0055] The method of using the S-VLAN tag ?eld 420 as 
the subscriber ID ?eld according to the second embodiment 
of the present invention can be used in the subscriber 
network without any collisions arisen between the conven 
tional VLAN and the S-VLAN because functions of the 
conventional VLAN are supported through the C-VLAN tag 
and the use of the S-VLAN is de?ned within the metro 
Ethernet network. 

[0056] FIG. 5 is a diagram of a new Ethernet frame for 
illustrating a method of inserting a subscriber ID tag ?eld at 
the front of a new Ethernet type ?eld of the new Ethernet 
frame according to a third embodiment of the present 
invention. 

[0057] As shown in FIG. 5, a New Ethertype ?eld 510 for 
new Ethernet type value is de?ned without using the con 
ventional VLAN tag ?eld and a subscriber ID tag ?eld 520 
is inserted at the front of the new Ethernet type value ?eld 
510. The subscriber Id is recorded in the subscriber ID tag 
?eld 520. It may be a weak point of the method according 
to the third embodiment since it uses an unde?ned format of 
Ethernet frame according to the standards. In order to 
classify the packets by the subscriber, it requires a new type 
of devices for a subscriber network. Therefore, it may be an 
advantageous feature of the method according to the third 
embodiment that new subscriber ID tag types can be de?ned 
according to target purposes. For example, a ?eld for the 
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subscriber ID can be expanded to accommodate more num 
ber of subscribers, for example, more than 65,536 subscrib 
ers. Also, the new Ethernet type value ?eld can be expanded 
to record a priority of corresponding packet, any expanded 
value or other necessary factors. 

[0058] FIG. 6 is a diagram of a MPLS header for illus 
trating a method of using a MPLS label ?eld of the MPLS 
header as a subscriber identi?cation tag according to a fourth 
embodiment of the present invention. 

[0059] As shown in FIG. 6, the MPLS header 620 is 
located between an Ethernet header 610, which is a second 
layer (L2) and an IP header 630 which is a third layer (L3). 
The multi-protocol label switching (MPLS) technology pro 
cesses a routing operation of the third layer as a switching 
operation of the second layer based on the previously 
allocated MPLS label according to a path. Accordingly, the 
process speed is accelerated and resources are previously 
reserved according to the path. In the method of inserting the 
subscriber ID according to the fourth embodiment, the 
MPLS label ?eld 621 is used as the subscriber ID ?eld to 
record the subscriber ID. In more speci?c, the MPLS header 
is rarely included in the Ethernet frame transmitted from the 
subscriber device for the Ethernet network. Therefore, the 
subscriber network device directly connected to the sub 
scriber inserts the MPLS header ?eld 620 including the 
MPLS label ?eld 621 of 20 bit, an EXP ?eld 622 of 3 bit, 
an S ?eld 623 of 1 bit and a TTL ?eld 624 of 8 bit. The 
subscriber ID is recorded in the MPLS label ?eld 621 in the 
MPLS header 620 and the MPLS label ?eld 621 is used as 
the subscriber ID ?eld. 

[0060] Since the MPLS header 620 does not have any 
purpose in the subscriber network, there is no collision 
occurred in the subscriber network although the MPLS 
header 620 is used for other purpose. Since the L2 header 
?eld 610 and the L3 header ?eld 630 are not directly 
included, it is very easy to delete and insert. Furthermore, 
the subscriber IDs can be assigned to about 1,048,576 
subscribers though using the MPLS label 621 as the sub 
scriber ID ?eld because the MPLS label 621 is con?gured of 
20 bits. That is, suf?cient scalability is provided according 
to the fourth embodiment of the present invention. 

[0061] FIG. 7 is a ?owchart of a method of processing a 
packet to provide fairness between subscribers according to 
an embodiment of the present invention. The method shown 
in FIG. 7 can be applied not only to a subscriber device 
directly connected to a subscriber, i.e., an edge node, but 
also to a subscriber not directly connected to the subscriber, 
i.e., an intermediate node. It is because a single subscriber 
device can be used as the edge node or the intermediate 
node. 

[0062] Referring to FIG. 7, if an Ethernet device receives 
a packet at step S70, the Ethernet device determines whether 
the received packet is a packet received at a port directly 
connected to a subscriber at step S72. That is, it determines 
whether the packet is directed received from the subscriber 
in the Ethernet network. If the received packet is the packet 
received at the port directly connected to the subscriber at 
the step S72, a subscriber ID tag with a subscriber ID 
inserted in a predetermined portion of the packet for iden 
tifying the subscriber at step S74. Then, the subscriber ID is 
read from the subscriber ID tag and the packet is classi?ed 
according to the subscriber at step S76. Herein, the methods 
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of inserting the subscriber ID according to the ?rst, the 
second, the third and the fourth embodiments shown in 
FIGS. 3 to 6 are used for inserting the subscriber ID into the 
packet in the step S74. If the received packet is not a packet 
received at a port directly connected to a subscriber at the 
step S72, it is a packet received at an intermediate node 
which is not directly connected to the subscriber. Accord 
ingly, the received packet must include the subscriber ID 
inserted by a previous node. Therefore, the intermediate 
node reads the subscriber ID from the subscriber ID tag in 
the received packet and classi?es the received packet by the 
subscriber at step S76. The classi?ed packets are process 
according to the subscriber at step S78 and the service is 
provided to the subscriber with fair quality of service (QoS). 
In processing the packets at the step S78, a bandwidth per 
each subscriber may be limited for the classi?ed packets by 
a subscriber. That is, the bandwidth of each subscriber is 
controlled to fairly assign a bandwidth to subscribers. 

[0063] Also, a queuing process may be performed for 
storing the classi?ed packets at the step S78. Furthermore, a 
scheduling process may be performed for deciding an order 
of outputting the classi?ed packets at the step S78. Such a 
bandwidth limiting process, a queuing processes and a 
scheduling process are required to guarantee the fairness to 
subscribers. 

[0064] Before transmitting the processed packet, it deter 
mines a destination of the processed packets at step S80. 
That is, it determines whether the destination of the pro 
cessed packets is different type of network devices or 
subscriber devices which cannot recogniZe the subscriber ID 
tag inserted according to the present invention. The sub 
scriber ID tag may cause malfunctioning of the different type 
network devices or subscriber devices. Therefore, if the 
destination of the processed packet is the different type 
devices at step S80, the subscriber ID tag is removed from 
the processed packet at step S82 and the processed packets 
are transmitted to the destination at step S84. If not, the 
processed packets are transmitted without removing the 
subscriber ID tag at step S84. As described above, the 
subscriber ID tag ?eld is removed at step S82 if the packet 
is transmitted to the different type of the network device 
according to the present invention. 

[0065] As describer above, the intermediate node which is 
not directly connected to a subscriber receives an Ethernet 
packet having a subscriber ID tag which is inserted by a 
predetermined node, i.e., an edge node or other intermediate 
node. Therefore, the intermediate node reads the subscriber 
ID from the subscriber ID tag, classi?es the packets by the 
subscriber and processed based on the classi?ed result. As a 
result, the QoS is fairly provided to subscribers. 

[0066] In classifying packets by the subscriber at the steps 
S76 and S78, the received packets may be classi?ed by a 
priority or a ?ow for precisely providing a quality of service 
(QoS) to subscribers. 

[0067] As described above, the traf?cs can be classi?ed by 
a subscriber even at the intermediate node that is not directly 
connected to the subscriber and the classi?ed tra?ic can be 
processed in a unit of the subscriber although the subscriber 
network is expended to have a typical topology. Therefore, 
the traf?c processes are not discriminated according to a 
location where the subscriber is connected to the subscriber 
network. That is, fairness of subscribers is guaranteed 
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according to the present invention. Since the priority of the 
packet is decided at the edge node Which is directly con 
nected to the subscriber in the method of inserting the 
subscriber ID tag according to the second embodiment, less 
processing poWer is required to provide the fairness to the 
subscribers. Therefore, the subscriber netWork is simply 
managed and effectively expanded While providing the 
fairness to the subscriber With less loads according to the 
method of providing the fairness to the subscribers accord 
ing to the present invention. 

[0068] As described above, a node at a higher layer, Which 
is not directly connected to the subscriber, can classify the 
packets by a subscriber through inserting the subscriber ID 
tag into a predetermined portion of the packet header 
according to the present invention. Therefore, the fair line 
concentration is provided according to a subscriber accord 
ing to the present invention. 

[0069] Furthermore, the bandWidth can be fairly distrib 
uted to the subscribers Without regarding to a location of a 
port connecting the subscriber to the subscriber netWork 
although the subscriber netWork is expanded to a typical 
topology because the packets are classi?ed by each sub 
scriber according to the present invention. 

[0070] Moreover, the intermediate node, Which is not 
directly connected to the subscriber, can classify the packets 
by each subscriber With less cost by inserting the subscriber 
ID tag into the predetermined portion of the packet header 
and using it as the subscriber ID tag according to the present 
invention. Therefore, the packets are fairly processed based 
on the classifying result in correspondence to each of the 
subscribers, and the QoS is guaranteed corresponding to a 
service cost charged to each of the subscribers. 

[0071] It Will be apparent to those skilled in the art that 
various modi?cations and variations can be made in the 
present invention. Thus, it is intended that the present 
invention covers the modi?cations and variations of this 
invention provided they come Within the scope of the 
appended claims and their equivalents. 

What is claimed is: 
1. A method of processing a packet using a subscriber 

identi?cation tag in an Ethernet network, the method com 
prising steps of: 

receiving an Ethernet frame from a subscriber at an edge 
node directly connected to the subscriber in the Ether 
net netWork and forming a subscriber identi?cation tag 
by inserting a subscriber ID (identi?cation) for identi 
fying the subscriber in a predetermined portion of an 
Ethernet frame header in the received Ethernet frame; 

classifying an Ethernet frame according to its subscriber 
by reading a subscriber identi?cation tag included in an 
Ethernet frame header in the Ethernet frame at an 
intermediate node in the Ethernet network; and 

processing the classi?ed Ethernet frame according to each 
of subscribers. 

2. The method of claim 1, Wherein in the step of forming 
the subscriber identi?cation tag, the subscriber ID is 
recorded in a ?eld for recording VLAN (virtual local area 
netWork) ID in a VLAN tag of an Ethernet frame de?ned in 
IEEE 802.1Q and the VLAN tag is used as the subscriber 
identi?cation tag. 
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3. The method of claim 1, Wherein in the step of forming 
the subscriber identi?cation tag, the subscriber ID is 
recorded in a ?eld for recording a VLAN tag in an Ethernet 
frame de?ned in IEEE 802.1Q and the VLAN tag is used as 
the subscriber identi?cation tag. 

4. The method of claim 1, Wherein in the step of forming 
the subscriber identi?cation tag, the subscriber ID is 
recorded in a ?eld for recording a S-VLAN ID in a S-VLAN 
tag of an Ethernet frame de?ned in a Q-in-Q scheme and the 
S-VLAN tag is used as the subscriber identi?cation tag. 

5. The method of claim 1, Wherein in the step of forming 
the subscriber identi?cation tag, the subscriber ID is 
recorded in a ?eld for recording a S-VLAN tag in an 
Ethernet frame de?ned in a Q-in-Q scheme and the S-VLAN 
tag is used as the subscriber identi?cation tag. 

6. The method of claim 1, Wherein in the step of forming 
the subscriber identi?cation tag, the subscriber ID is 
recorded in a ?eld for recording a C-VLAN (conventional 
VLAN) ID in a C-VLAN tag of an Ethernet frame de?ned 
in a Q-in-Q scheme and the C-VLAN tag is used as the 
subscriber identi?cation tag. 

7. The method of claim 1, Wherein in the step of forming 
the subscriber identi?cation tag, the subscriber ID is 
recorded in a ?eld for recording a C-VLAN tag in an 
Ethernet frame de?ned in a Q-in-Q scheme and the 
C-VLAN tag is used as the subscriber identi?cation tag. 

8. The method of claim 1, Wherein in the step of forming 
the subscriber identi?cation tag, a neW Ethernet type value 
is inserted in a predetermined portion of the received Eth 
ernet frame and the subscriber identi?cation tag having the 
subscriber ID is formed at the next of the predetermined 
portion for the neW Ethernet type value. 

9. The method of claim 8, Wherein the subscriber identi 
?cation tag includes a ?eld representing a priority of a 
packet to be processed. 

10. The method of claim 1, Wherein in the step of forming 
the subscriber identi?cation tag, a MPLS (multi-protocol 
label sWitching) header is inserted into the received Ethernet 
frame, the subscriber ID is recorded in a ?eld of recording 
a MPLS label in the MPLS header and the MPLS header is 
used as the subscriber identi?cation tag. 

11. The method of claim 1, Wherein in the step of 
classifying, the Ethernet frames are classi?ed according to 
the subscriber ID in the subscriber identi?cation tag and a 
priority. 

12. The method of claim 11, Wherein in the step of 
classifying, the priority is recorded in the subscriber iden 
ti?cation tag. 

13. The method of claim 1, Wherein in the step of 
classifying, the Ethernet frames are classi?ed by the sub 
scriber ID of the subscriber identi?cation tag and a How. 

14. The method of claim 1, Wherein in the step of 
processing, the classi?ed Ethernet frames are processed to 
guarantee fairness to the subscriber. 

15. The method of claim 1, Wherein the step of processing 
includes the steps of: 

determining Whether a destination of the Ethernet frame is 
a different Ethernet device or subscriber device Which 
is directly connected from the edge node; and 
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removing the subscriber identi?cation tag from the Eth 
ernet frame if the destination of the Ethernet frame is 
the different Ethernet device or subscriber device Which 
is directly connected from the edge node. 

16. The method of claim 1, Wherein the step of processing 
includes the step of limiting a bandWidth of each subscriber 
based on the classi?ed Ethernet frames according to the 
subscriber. 
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17. The method of claim 1, Wherein the step of processing 
includes the step of storing the classi?ed Ethernet frames 
according to an order of classifying. 

18. The method of claim 1, Wherein the step of processing 
includes the step of deciding an order for outputting the 
classi?ed Ethernet frame as an order of classifying. 

* * * * * 


